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1.0 Purpose 
 

This Standard Operating Procedure (SOP) describes the use of the Cygnus, Inc. ELISA kit for 
Bovine IgG quantitation. 

 
2.0 Scope 

 
This SOP applies to PA personnel who will perform the Bovine IgG ELISA. 

 
Note: It is required that new (not previously analyzed) test articles (final product, bulk, or in- 
process sample) are submitted for R&D testing to determine assay suitability for a particular test 
article. Conditions necessary for acceptable spike recovery and dilutional linearity must be 
established prior to GMP testing. 
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Title: Quantitation of Bovine IgG Using the Cygnus Inc. ELISA Kit 
 

 

3.0 Authority and Responsibility 
 

3.1 The Director, Process Analytics (PA) has the authority to define this procedure. 
 

3.2 PA personnel are responsible for performance of this procedure. 
 

3.3 PA is responsible for reviewing the data and documentation of the results of this procedure. 
 

3.4 Biopharmaceutical Quality Assurance (BQA) is responsible for quality oversight of this 
procedure. 

 
4.0 Supplies and Reagents 

 
4.1 Bovine IgG ELISA kit, BDP PN 30126, Cygnus Technologies, Catalog Number F070. 

 
4.2 BSA Sample Diluent, BDP PN 30403 Cygnus Technologies, Catalog Number F031A. 

 
4.3 Calibrated multi-channel pipettor. 

 
4.4 Calibrated pipettors 2-200 µL and 100-1000 µL. 

4.5 Aerosol Barrier Pipet tips, 2-200 µL, BDP PN 20673 and 1-1000 µL, BDP PN 20769, VWR, 
or BDP approved equivalent. 

 
4.6 Microtiter plate shaker, VWR Catalog Number 57019-600, or BDP approved equivalent. 

 
4.7 Ziploc Bag, BDP PN 20339, or BDP approved equivalent. 

 
4.8 Reagent reservoirs, BioWhittaker, BDP PN 20270, or BDP approved equivalent. 

 
4.9 Microcentrifuge tubes 0.5 mL, BDP PN 21369, or BDP approved equivalent. 

 
4.10 DirectQ water or BDP approved equivalent. 

 
4.11 1 Liter Graduated Cylinder for wash solution. 

 
4.12 Squirt/wash bottle with the tip cut off. 

 
4.13 Low-lint or lint-free absorbent paper, BDP PN 21493, VWR, or BDP approved equivalent. 

 
4.14 Labsystems iEMS Microtiter Plate Reader MF with Ascent software version 2.4.2, Model 

Number 1401, BDP MEF 66160. 
 
5.0 General Comments 

 
5.1 Pipetting accuracy and reproducibility are critical for the success of this assay. 

 
5.2 Use a new pipette tip for each pipetting procedure (between dilutions). 

 
5.3 Avoid contamination of the workspace when handling Bovine IgG standards, ejecting 

pipette tips, etc. Pipette tips possessing an aerosol barrier must be used. 
 

5.4 Good organization and attention to detail are essential to avoid confusion of sample 
identities and data. 
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5.5 Although the assay is designed to minimize matrix interference, materials such as 
detergents in high concentration, extremes of pH (< 6.0 and > 8.5) or very high protein 
concentrations may give erroneous results. A buffer blank is required to be submitted with 
the sample. 

 
6.0 Preparation 

 
Note: The reagents are located in the 2-8°C refrigerator. Bring all reagents to ambient 
temperature (up to one hour). All standards, controls, and samples will be assayed in duplicate. 
The total volume of the samples must take this into account. 

 
6.1 Sample Preparation: Linear Range of the Assay = 0-20 ng/mL. 

 
6.1.1 Prepare the test article immediately before use, undiluted and at 1:5 and 1:50 

dilution using the BSA sample diluent (see 4.2). If the absorbance results indicate 
that the value for the 1:50 dilution is greater than 20 ng/mL, then repeat the ELISA 
assay with appropriately-diluted samples. An example for making dilutions is the 
following. 

 
• For duplicate measurements of spiked and unspiked diluted test article (a total 

of four 50 µL aliquots), add 100 µL test article to 400 µL diluent in a 
microcentrifuge tube to give a 1:5 dilution. 

 
• A 1:50 dilution can be made up in microcentrifuge tubes by adding 50 µL of the 

1:5 diluted test article to 450 µL diluent. 

6.1.2 Prepare the spiked test article and spiked buffer control. Spiked samples can be 
prepared as follows. 

 
• A spiked test article can be made up directly in the microtiter strip well. For a 

spiked concentration of 5 ng/mL, do a 4x dilution into the well using the 20 
ng/mL Cygnus, Inc. standard. For example, add 12.5 µL of the 20 ng/mL 
standard directly into the well containing 37.5 µL of the sample test article 
prepared in step 6.1.1. Draw the sample and the spike up and down in the 
pipette tip 2 or 3 times for thorough mixing. Use a new pipette tip with each well. 

 
• A spiked buffer control sample can be made up directly into the microtiter strip 

well. For a spiked-buffer control, add 12.5 µL of the 20 ng/mL standard directly 
into the well containing 37.5 µL of the buffer provided by the requestor. This 
produces a 5 ng/mL concentration of Bovine IgG in the spiked-buffer control 
sample. This will need to be done in duplicate. Draw the sample and the spike 
up and down in the pipette tip 2 or 3 times for thorough mixing. 

 
6.2 Standard Preparation 

 
6.2.1 Prepared standards at 0, 0.25, 1, 4, and 20 ng/mL are included in the Cygnus 

Bovine IgG kit. In order to increase the number of points on the standard curve, at 
least one more standard, a 2 ng/mL or a 10 ng/mL standard, is prepared fresh 
immediately before use. For example: 
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• To make a 2 ng/mL standard, do a 1:1 dilution with the 4 ng/mL standard. Add 
25 µL of the 4 ng/mL standard to 25 µL of the diluent directly into the well. This 
will need to be done in duplicate. Draw the sample and the spike up and down 
in the pipette tip 2 or 3 times for thorough mixing. Use a new pipette tip with 
each well. 

 
• To make a 10 ng/mL standard, do a 1:1 dilution with the 20 ng/mL standard. 

Add 25 µL of the 20 ng/mL standard to 25µL of the diluent directly into the 
microtiter strip well. This will need to be done in duplicate. Draw in the pipette 
tip 2 or 3 times for thorough mixing. Use a new pipette tip with each well. 

 
6.3 Positive Control Preparation 

 
6.3.1 The positive control will be either the 2 ng/mL or 10 ng/mL standard that was 

prepared in section 6.2.1. 
 

6.4 Wash Solution Preparation 
 

6.4.1 Empty the entire contents of the wash solution bottle into a 1 L graduated cylinder. 
Bring to 1 L with DirectQ water. Log the wash solution in the PA Solutions logbook. 
Label the solution bottle with the QCB number, initials, date prepared, and 
expiration date. Refer to SOP 22702, Solutions Used in Process Analytics. 

 

7.0 Procedure 
 

7.1 Prepare an ELISA Work List (Attachment 1) by labeling the wells where the samples and 
standards will be placed. Count the microtiter strips needed. Remove the required number 
of microtiter strips from the kit and place them in the provided frame. 

 
7.2 Pipette 50 µL of standards, controls and samples into wells indicated on the ELISA Work 

List (Attachment 1). All standards, controls and samples must be assayed in at least 
duplicate. 

 
7.3 Pipette 100 µL of anti-Bovine IgG:HRP into each well. 

7.3.1 Pour contents of anti-Bovine IgG:HRP bottle into a new reagent reservoir (4.8). 
 

7.3.2 Use a multi-pipettor to fill rows of wells. Get fresh pipette tips with each row that is 
filled. 

 
7.4 Carefully place the plate into a Ziploc bag (4.7). 

 
7.5 Transfer to the microtiter plate shaker (4.6) and incubate for 2 hour ± 2 minutes at a setting 

of "2" (180 rpm). 
 

7.6 Using a manual microtiter plate procedure, wash the plate with at least 350 µL of diluted 
wash solution from step 6.4 and remove. Wash a total of 4 times. 

 
7.6.1 Remove the liquid from the plate as follows. Grab the plate from the bottom with 

the thumb in the middle of one side and the fingers on the other side. If the thumb 
and fingers slightly overlap the tabs on the ends of the middle strip or strips, the 
operator will usually be able to avoid having any strips fall out of the strip holder. 
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Holding the plate over the sink, turn the plate upside down just as the operator 
rapidly accelerates the arm and hand downward. Abruptly stop the arm movement, 
causing the liquid to be forced from the strips into the sink. Repeat the removal 
motion a second time. 

 
7.6.2 Wash the plate. Use the squirt bottle (4.12) with the narrow portion of the tip cut off 

to give the largest possible orifice so that the flow will be generous and gentle. Fill 
all wells with the diluted wash solution provided with the kit (See 6.4). Remove the 
wash solution as described in steps 7.6.1. 

 
Blot and strike the plate as follows. Immediately blot the upside down plate onto 
the low-lint absorbent paper (4.13). Move the plate to an unused section of the 
blotting paper and allow it to drain upside down for 30 seconds. Strike the plate 
hard 4 times over the unused areas of the paper. Do not be afraid to strike 
vigorously. Anything short of breaking the stripholder or strips is not too hard. 

 
Repeat the washing, blotting and striking procedure 3 more times for a total of 4 
washes. After the last wash, let the plate rest upside down for 60 seconds to drain. 
Strike the plate again 4-6 times rotating the plate 180° between each strike. This 
rotation ensures that the ends of the plate receive on average the same energy and 
impact. 

 
7.6.3 Wipe the bottom outside of all wells with clean absorbent paper to remove any 

liquid from the washing. If the washing technique has been performed correctly, 
the center of each well should have a small film of liquid (< 1 microliter). If the film 
is not uniform in terms of the area between the wells, or a significant amount of 
liquid remains in the circular edge of the wells, then strike the plate more forcefully 
and repeat step 7.6.3. Wells are now ready to have the substrate added to them. 

 
Do not add substrate near the sink location where the removal and striking have 
taken place since the washing procedure can generate aerosols that could re- 
contaminate the wells or substrate. 

 
7.7 Pipette 100 µL of the TMB substrate as in steps 7.3.1 - 7.3.2. 

Note: If the substrate has a distinct blue color prior to the assay, it may have been 
contaminated. If this appears to be the case, read 100 µL of substrate plus 100 µL of stop 
solution against a water blank. If the absorbance is greater than 0.1, it may be necessary 
to obtain new substrate (substrates are not kit specific) or the sensitivity of the assay may 
be compromised. 

 
7.8 Place the microtiter plate into a new Ziploc bag. Incubate at room temperature for 30 ± 2 

minutes. 
 

7.9 Remove the plate from the Ziploc bag, and pipette 100 µL of the stop solution as in step 
7.3. 

 
7.10 Read absorbance at 450/630 nm, blanking on the zero standard. Refer to SOP 22100, 

Operation of the Labsystems iEMS Microtiter Plate Reader/Dispenser, for analysis of 
the data. 
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Note: Read the plates within 1 hour after adding the stop solution since the color will fade 
over time. 

8.0 Data Analysis and Acceptable Criteria 
 

After the Ascent Bovine IgG Results (Attachment 2) have been printed out from the ELISA run, 
the results will need to be manually entered into an Excel Summary Worksheet (Attachment 3). 
The Summary Worksheet is also in a Microsoft Excel format, and the requested information is 
transcribed from the report generated by the plate reader and calculated by the Excel application. 
The acceptable spike recoveries and %CV's are calculated in this Summary Worksheet. 

 
8.1 Go to windows “Start.” Select programs and click on “Microsoft Excel.” 

 
8.2 Click on “File” and “Open.” Select “Quality Control on “scidata on ‘fr-s-bdp-vlan’ (S:)." 

 
8.3 Click on the “PA” folder. Click on the “ELISA Results” folder. Select the specific ELISA test 

being analyzed; for example, BSA Template, Murine IgG Template, E.coli Host Cell Protein 
Template etc. 

 
8.4 Fill in the top portion of the summary sheet with all appropriate information, including QC 

number, Analyst, Date, Sample ID, Lot Number, Kit Lot Number and Expiration Date. 
 

8.5 Fill in the “Bovine IgG Concentration” section with appropriate measured concentration for 
replicate 1 and 2 from the calculation column of the Ascent ELISA Results (Attachment 2). 
The “Corrected Concentration,” “Average,” and “% CV” will automatically be calculated on 
the spreadsheet. These numbers can be compared to those on the Ascent ELISA Results. 
They should be approximately the same depending upon rounding numbers. The “%CV” 
should be less than 25% for samples > 4 ng/mL. 

 
8.6 Fill in the “Expected” and “Found” Positive Control and the “% CV” from the Ascent ELISA 

Results. The positive control will be one of the standards that the analyst manually made 
up and included in the standard curve (see step 6.2.1). The “%CV” should be less than 
25%. The “Found” positive control should be 100% ± 30 of what is “Expected.” 

8.7 Fill in the “Found” Spike Buffer Control and the “% CV.” The spike buffer control is the 
buffer that the test article is in spiked with a known amount of standard (see step 6.1.2). 
The “%CV” should be less than 25%. The “Found” spike control should be 100% ± 30 of 
what is “Expected.” 

 
8.8 Fill in replicates 1 and 2 for each dilution with the “Spiked Test Article Concentrations.” 

These numbers are found on the Ascent ELISA Results under the “Calc.” column for the 
spiked samples. These numbers are not corrected for dilutions. The “Average” and “% CV” 
will automatically be calculated and should be approximately the same as on the Ascent 
ELISA Results. The % CV should be less than 25%. 

 
8.9 The test article must exhibit dilution-corrected analytes concentrations that vary no more 

than ± 50% between dilutions. Avoid consideration of dilutional data where the assay value 
before dilution correction falls below two times the LOQ of the assay (1 ng/mL for the 
Bovine IgG assay). The first dilution-corrected concentration exhibiting dilutional linearity is 
reported. In the example below, the reported result would be 50 ng/mL. 
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Sample Dilution Dilution-Corrected Value (ng/mL) Percent Change in Concentration 
from Previous Dilution 

Neat 100 N/A 

1:5 50 50 

1:25 45 90 

1:50 47 104 

 

8.10 If the criteria in sections 8.8 and 8.9 are not both met the assay is invalid. 
 
9.0 Documentation 

 
9.1 Print the Excel Summary Worksheet (Attachment 3), sign and date the worksheet and 

attach it to the QC Test Request Form with a copy of the Ascent Bovine IgG ELISA Results 
(Attachment 2). 

 
9.2 The lowest dilution with the acceptable criteria listed above can be recorded on the QC Test 

Request Form. 
 

Note: If the results are less than the lowest standard, it is recorded as <1 ng/mL. 
 

9.3 Record all solution preparation on Form 22121-01, Bovine IgG ELISA Preparation 
(Attachment 4) and include with the QC Test Request Form. 

 
10.0 References and Related Documents 

 
10.1 SOP 22100 Operation of the Labsystems iEMS Microtiter Plate Reader/Dispenser 

 
10.2 SOP 22702 Solutions Used in Process Analytics 

 
10.3 Cygnus Technologies Bovine IgG Kit Instructions (Attachment 5). 

 
10.4 Cygnus Suggested Manual Microtiter plate Washing Procedure. 

 
11.0 Attachments 

 
11.1 Attachment 1 Sample ELISA Work List 

11.2 Attachment 2 Sample Ascent Bovine IgG ELISA Results 

11.3 Attachment 3 Sample EXCEL Summary Worksheet 

11.4 Attachment 4 Form 22121-01, Bovine IgG ELISA Preparation 

11.5 Attachment 5 Cygnus Technologies Inc. Bovine IgG ELISA Kit Insert 
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Attachment 1 
Sample ELISA Work List 

 
 

 
H 

 
G 

 
F 

 
E 

 
D 

 
C 

 
B 

 
A 

 
↑ 

 
20 ng/ml 
Standard 

 
10 ng/ml 
Standard 

 
4 ng/ml 

Standard 

 
2 ng/ml 

Standard 

 
1 ng/ml 

Standard 

 
0.25 ng/ml 
Standard 

 
0 ng/ml 

Standard 

BLANK 
0ng/ml 

Std 

 
1 

 
20 ng/ml 
Standard 

 
10 ng/ml 
Standard 

 
4 ng/ml 

Standard 

 
2 ng/ml 

Standard 

 
1 ng/ml 

Standard 

 
0.25 ng/ml 
Standard 

 
0 ng/ml 

Standard 

BLANK 
0ng/ml 

Std 

 
2 

SPIKED 
SAMPLE 

1:50 
dilution 

 
SAMPLE 

1:50 
dilution 

SPIKED 
SAMPLE 

1:5 
dilution 

 
SAMPLE 

1:5 
dilution 

 
SPIKED 
SAMPLE 
Undiluted 

 
SAMPLE 
Undiluted 

SPIKED 
Buffer 

CONTROL 

 
Buffer 

CONTROL 
 

3 

SPIKED 
SAMPLE 

1:50 
dilution 

 
SAMPLE 

1:50 
dilution 

SPIKED 
SAMPLE 

1:5 
dilution 

 
SAMPLE 

1:5 
dilution 

 
SPIKED 
SAMPLE 
Undiluted 

 
SAMPLE 
Undiluted 

SPIKED 
Buffer 

CONTROL 

 
Buffer 

CONTROL 
 

4 

        
5 

        
6 

        
7 

        
8 

        
9 

        
10 

        
11 

        
12 

 

Assay: 

Sample ID: 

Date: 

Analyst: 
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Attachment 2 
Sample Ascent Bovine IgG ELISA Results 
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Attachment 3 
Sample EXCEL Summary Worksheet 
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Attachment 3 (Continued) 
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Attachment 4 
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Attachment 4 (Continued) 
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Attachment 5 
Cygnus Technologies Inc. Bovine IgG ELISA Kit Insert 
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